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(57) Abstract: A distributed webcasting system and method for allowing anyone to easily produce a program and broadcast it over 
Internet in real time are provided. For existing webcast, expensive broadcasting equipment is necessary, and software for webcasting 
should be installed in a broadcasting computer. However, the present invention does not require installation of special software. Ac- 
cording to the present invention, video, audio or text data can be captured and broadcasted by executing a producer client performed 
in a web environment using a technique such as ActiveX. Not only video date generated through a web camera can be broadcasted 
but also moving picture data and still picture data stored in a computer can be captured and broadcasted. In addition, as well as au- 
dio data generated through a microphone, audio data reproduced by an audio reproduction application can be broadcasted. In other 
words, the voice of a producer client can be directly broadcasted, or a music file executed at the producer client's computer can be 
broadcasted. A producer client can broadcast through a network with small upstream since the producer client and a web server can 
be independently located. 
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DISTRIBUTED INTERNET BROADCASTING METHOD AND 
SYSTEM USING CAMERA AND SCREEN CAPTURE 

Technical Field 

5 The present invention relates to a distributed webcasting system and 

method, and more particularly, to a distributed webcasting system and 
method for generating data using a web camera installed at a computer or 
generating data by executing a motion picture file stored in a computer using 
a motion picture reproducing application, thereby allowing anyone to easily 
10 produce a private broadcast and to broadcast it over Internet in real time 
using a camera and image capture. 

Background Art 

Broadcasting had been developed into two fields, i.e., over-the-air 

15 broadcasting and cable casting, up to several years ago. However, recently, 
a new notion of broadcasting has appeared due to development of Internet. 
In other words, the time anyone can broadcast at the lower cost and with 
less broadcasting equipment than before through the Internet has come. 
More practically speaking, anyone can broadcast his/her unique contents to 

20 everybody throughout the world. 

Generally, webcasting denotes broadcasting of a new notion of 
transmitting multimedia information such as audio, video, character and 
image to Internet users (including existing television viewers) using the 
Internet as a medium, instead of transmitting information (usually audio and 

25 video information and, recently, character information) to viewers using TV 
and radio as media in over-the-air broadcasting or in cable casting. 

Beginning with a view considering the Internet as a medium and 
culture, development of webcasting has been accelerated due to the high 
speed and a large amount of capacity of a user network environment 

30 resulting from popularization of a high-speed network (for example, cable 
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network, Asymmetric Digital Subscriber Line (ADSL), and Integrated 
Services Digital Network (ISDN)) and due to appearance of software (for 
example, Streaming solutions-real systems, Windows media and Stream 
works) allowing transmission of audio, video and the like. In addition, since 
5 multimedia data including audio, video and animation can be transmitted in a 
World Wide Web (WWW making multimedia Internet services possible) 
service which mostly provided texts and still images at the early stage, 
appearance of multimedia web sites, including webcasting stations, is 
accelerated. The file size of multimedia information including audio and 

10 video is several tens or hundreds of times larger than that of other 
information. Accordingly, streaming technique has been developed to 
overcome a problem that it takes much time to transmit multimedia 
information. According to the streaming technique, Internet users can view 
a desired file even if only a predetermined amount of the file is transmitted, 

15 and the remaining amount of the file is continuously transmitted while the 
users is viewing the previously transmitted amount of the file, instead that the 
users is allowed to view the file after completion of the transmission of the 
whole file. The streaming technique allows Internet users to view 
multimedia information including audio and video in real time. 

20 Existing broadcasting media such as TV and radio one-sidedly 

transmit information to viewers except for giving the right of choice of a 
channel. Unlikely, webcasting allows viewers to view desired programs at 
any time and at any place only if they can access the Internet. This 
conception is realized as Video On Demand (VOD). The VOD is a 

25 communication service allowing a user to view a desired program at home by 
selecting the program through a TV or PC connected to a VOD server The 
VOD is characterized by that many users can simultaneously share the same 
program at different times and places depending on the conditions of 
networks. For example, in the case of the weekend drama of the MBC 

30 broadcasting, viewers have no other way of recording the drama with VTR to 
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view the drama at time other than the time it is broadcasted in TV. However, 
in webcasting, viewers can view a desired file at any time if they can access 
the Internet. Although the picture quality of webcasting is lower than that of 
TV broadcasting because the bandwidth of the webcasting is narrower than 
5 that of the TV broadcasting, this limit will be able to be overcome by the 
propagation of a high-speed Internet network henceforward. 

It can be said that such webcasting is easier than before for broadcast 
producers, but the webcasting is still difficult for general Internet users to 
approach. In other words, users should be furnished with a high-speed 

10 Internet, private line and should buy expensive equipment. In addition, 
since existing webcasting depends on some large stations, diversification in 
providing information is not accomplished so that general Internet users 
cannot be provided with desired programs at desired places. Since 
webcasting users are provided only programs recorded and edited at studios 

15 in webcasting stations, the users are provided with very restricted multimedia 
information only. Moreover, in the case of existing webcasting, only 
information input through a web camera installed at a computer can be 
broadcasted. In other words, a broadcast producer who accesses the 
Internet through a computer cannot directly broadcast pictures reproduced 

20 through application programs in the computer, without using a web camera. 

Disclosure of the Invention 

The present invention proposed to solve the above problems relates 
to a distributed webcasting system and method including a producer client, a 
25 broadcasting server and a viewer client. The producer client is always 
geographically separated from the viewer client. In addition, the present 
invention relates to a server configuration and a client configuration for 
real-time broadcasting. 

Accordingly, it is a first object of the present invention to provide a 
30 distributed webcasting system and method for allowing anyone who wishes 
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to broadcast to produce a broadcast and broadcasting it to general Internet 
users in real time. 

It is a second object of the present invention to provide a distributed 
webcasting system and method for broadcasting video or audio data output 
5 through a monitor or a speaker as well as data input through a web camera, 
by way of image capture using a video or audio file execution application. 

It is a third object of the present invention to provide a distributed 
webcasting system and method capable of webcasting with a web camera 
and headset equipment only by making expensive compressing and editing 
10 equipments into software. 

It is a fourth object of the present invention to provide a distributed 
webcasting system and method for allowing viewer clients, as well as a 
viewer client and a producer client, to communicate with each other through 
a chatting server. 

15 In one embodiment, there is provided a webcasting method for 

broadcasting multimedia information such as audio, video, character and 
image produced by a producer client to a viewer client through a high-speed 
communication network. The method includes the steps of requesting 
opening of a broadcasting channel, capturing data to be broadcasted when 

20 the broadcasting channel is opened, encoding the captured broadcasting 
data, and transmitting the encoded broadcasting data to a broadcasting 
server; and searching all channels to assign an empty channel to the 
producer client in response to the request of the producer client for opening 
of a broadcasting channel, linking the viewer client to the channel in 

25 response to the viewer client's request for participation in the channel, 
receiving the broadcasting data, and transmitting the broadcasting data to 
the viewer client through the channel in the form of streams. 

In another embodiment, there is provided a webcasting system for 
broadcasting multimedia information such as audio, video, character and 

30 image produced by a producer client to a viewer client through a high-speed 
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communication network. The system includes a producer client for 
requesting opening of a broadcasting channel by making an application for a 
broadcasting channel, capturing data to be broadcasted when the 
broadcasting channel is opened, encoding the captured broadcasting data, 
5 and transmitting the encoded broadcasting data; a broadcasting server 
connected to the producer client through the high-speed communication 
network, the broadcasting server searching all channels to assign an empty 
channel to the producer client in response to the request of the producer 
client for opening of a broadcasting channel, managing the channel, 

10 updating and storing new channel information, receiving the broadcasting 
data transmitted from the producer client, dividing the broadcasting data into 
a plurality of streams, and transmitting the streams through the assigned 
channel; and a viewer client connected to the broadcasting server through 
the high-speed communication network, the viewer client sending a request 

15 for participation in broadcasting to the broadcasting server, decoding the 
broadcasting data received from the broadcasting server to recover original 
data, and reproducing the original data to view it. 

The present invention has many advantages. From different 
embodiments or implementations, at least one of the following advantages 

20 can be derived. First, anyone can easily produce a program and broadcast 
it over the Internet in real time. For existing webcast, expensive 
broadcasting equipment is necessary, and software for webcasting should be 
installed in a broadcasting computer. However, the present invention does 
not require installation of special software. According to the present 

25 invention, video, audio or text data can be captured and broadcasted by 
executing a producer client performed in a web environment using a 
technique such as ActiveX. Second, not only video data generated through 
a web camera can be broadcasted but also moving picture data and still 
picture data stored in a computer can be captured and broadcasted. In 

30 addition, as well as audio data generated through a microphone, audio data 
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reproduced by an audio reproduction application can be broadcasted. In 
other words, the voice of a producer client can be directly broadcasted, or a 
music file executed at the producer client's computer can be broadcasted. 
Third, a producer client can broadcast through a network with small 
5 upstream since the producer client and a web server can be independently 
located. 

The advantages and other aspect of the present invention will become 
apparent by describing in detail preferred embodiments thereof with 
reference to the attached drawings. 

10 

Brief Description of the Drawings 

The present invention will be easily understood by describing 
preferred embodiments with reference to the attached drawings in which like 
reference numerals denote the same members: 
15 FIG. 1 is a diagram of the entire configuration of a distributed 

webcasting system according to the present invention; 

FIG. 2 is a detailed diagram of the configuration of a producer client 
producing and broadcasting contents according to the present invention; 

FIG. 3 is a flowchart of a procedure in which a producer client 
20 produces a webcast according to the present invention; 

FIG. 3A is a diagram of an example of the picture of a webcast 
production site; 

FIG. 3B is a diagram of an example of an application for a 
broadcasting channel; 
25 FIG. 3C is a diagram for explaining the functions of an exemplary 

broadcasting window; 

FIG. 3D is a diagram of an example of image capture; 
FIG. 4 is a diagram of the internal configuration of a broadcasting 
server according to the present invention; 
30 FIGS. 5A and 5B are flowcharts of information in a process of 
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monitoring a broadcasting state; 

FIG. 5C is a flowchart of information in a process of opening a 
channel and participating in broadcasting; 

FIGS. 5D and 5E are flowcharts of information in a process of 
5 managing a channel when terminating broadcasting; 

FIG. 6 is a detailed diagram of a viewer client according to the present 
invention; 

FIG. 7 is a flowchart of processing for channel management and 
broadcasting resource management; and 
10 FIG. 8 is a flowchart of processing for group management. 



Best mode for carrying out the Invention 

A detailed description below is provided for clear and complete 
understanding of the present invention. Hereinafter, preferred 

15 embodiments of a distributed webcasting system and method using a 
camera and image capture according to the present invention will be 
described in detail with reference to the attached drawings. 

Referring to FIG. 1, a distributed webcasting system 1000 includes a 
producer client 200, a broadcasting server 400, and a viewer client 600. 

20 Individual members are connected to one another through Internet 800. 

The producer client 200 is a person who produces a webcast 
personally. It is preferable that the producer client 200 easily and exactly 
edits information to be broadcasted using all sort of multimedia such as 
video, audio, image, graphic and text that can be implemented. For video 

25 data, a web camera is usually used, but Closed Circuit Television (CCTV), 
Betacam, digital video camera, and camcoder can be used. Besides, if an 
audio switcher and an entire lighting set are prepared, data of a good quality 
can be broadcasted. Photographed information can be stored in an analog 
form, that is, in a tape. A VHS tape, 8 mm tape, and beta tape can be used. 

30 The broadcasting server 400 assigns a broadcasting channel in response to 
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the request of the producer client 200, receives broadcasting data 
transmitted from the producer client 200, divides the broadcasting data into a 
plurality of streams, and transmits the streams to the viewer client 600 
through the assigned broadcasting channel. For example, when the 
5 amount of data transmitted from the producer client 200 to the broadcasting 
server 400 is 100 kbps, and the number of viewer clients 600 is 100, the 
amount of data streams transmitted to the viewer clients 600 is 100 kbps * 
100 kbps = 10 Mbps. 

Generally, the Internet 800 can be realized as T1, T2, T3, asymmetric 

10 digital subscriber line (ADSL), cable network, public switched telephone 
network (PSTN), or integrated services digital network (ISDN). Preferably, 
the broadcasting server 400 is located near a switch providing ADSL or 
connected to T1, T2 or T3. The clients 200 and 600 are not under special 
restrictions, but it is preferable to use an ADSL or cable network practically 

15 providing high-speed Internet for users. Since the producer client 200 does 
not need to be within an expensive high-speed environment such as T1, T2 
or T3, general users can produce a webcast. In other words, since the 
producer client 200 and the broadcasting server 400 can be independently 
constructed at different locations, the producer client 200 can realize 

20 webcasting through a network with small upstream. 

FIG. 2 is a detailed diagram of the configuration of the producer client 
200 producing and broadcasting contents according to the present invention. 
The producer client 200 includes a data generation unit 210, a data capture 
unit 220, an encoding unit 230, a camera 240, a microphone 250, and a 

25 transmitting unit 260. The data generation unit 210 includes a moving 
picture player 212, a window picture 214, an application program 216, and 
an audio player 218. The data capture unit 220 includes a moving picture 
data capture device 222, a still picture data capture device 224, and an audio 
data capture device 226. The encoding unit 230 includes a video data 

30 encoder 232 and an audio data encoder 234. 
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The data generation unit 210 generates data to be broadcasted. 
Broadcasting data is divided into video stream data and audio stream data. 
The video stream data is subdivided into moving picture data and still picture 
data. The moving picture data covers data generated through a typical web 
5 camera and data generated through the moving picture player 212 (e.g., 
Windows Media Player or Real Player). The still picture data covers the 
window picture 214 and picture data which is displayed on a monitor through 
execution of the application program 216 (e.g., Microsoft Excel or Power 
Point) of the producer client 200. The audio stream data is subdivided into 

10 audio data reproduced by the general audio player 218 and audio data 
generated through the microphone 250, It is apparent to one of ordinary 
skill in the art that the audio stream data can also include audio data 
reproduced by the moving picture player 212. 

The data capture unit 220 captures the video stream data and audio 

15 stream data generated by the data generation unit 210. Video data 
reproduced by the moving picture player 212 is captured by the moving 
picture data capture device 222. The window picture 214 and video data 
displayed through the application program 216 are captured by the still 
picture data capture device 224. Audio data reproduced by the moving 

20 picture player 212 or the audio player 218 is captured by the audio data 
capture device 226. If only an audio service is provided in webcasting, it is 
enough to prepare only a sound card. In order provide a video service 
together, if a web camera is used, additional hardware is not necessary. 
However, if CCTV, camcoder or VTR is used, an additional video capture 

25 board may be necessary. The format of a file generated by the data 
capture unit 220 has a .mov, .avi, .wav, or .au extension. Generally, for an 
audio file, a format having the wav extension is widely used. For a video 
file, a format having the .avi or .mov extension is widely used. For software 
used in the data capture unit 220, the Premiere of the Adobe of the U.S., 

30 which has a function of variously editing video as well as a simple function of 
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capturing video, and the Cool Edit having an excellent function as a sound 
editor may be used. 

The encoding unit 230 compresses the captured video and audio data 
to facilitating transmission of the data. The video data encoder 232 
5 encodes the data captured by the moving picture data capture device 222 
and the data captured by the still picture data capture device 224. The 
audio data encoder 234 encodes the data captured by the audio data 
capture device 226. A compression technique is essential to efficient 
transmission of a large amount of data captured. Generally, a single TV 

10 channel, including an audio signal, occupies a band of 6 MHz. When this is 
digitized, it becomes information of 45 Mbps. It is nearly impossible to 
transmit such a large amount of information through an existing telephone 
line. Accordingly, a compression technique such as the MPEG method is 
used to compress information data. By using such a compression 

15 technique, information of 45 Mbps can be compressed into 1.5 Mbps. The 
MPEG method includes the MPEG-1 usually applied to a storing medium 
such as a CD-ROM, the MPEG-2 in which a compression rate varies with the 
configuration of pixels or image, the MPEG-4 that increases a data 
compression rate to allow data to be transmitted through a telephone line or 

20 an Internet network and supports a variable transmission rate for smooth 
data transmission regardless of a type of network, the MPEG ++ for 
compressing audio and video data of high definition TV (HDTV), and the 
H.263 or H.26L optimized for a bandwidth no greater than 200 kbps. Since 
data is communicated through the Internet in the present invention, it is 

25 preferable to use the MPEG-4, H.263 or H.26L. 

In addition, the video data encoder 232 of the encoding unit 230 is 
connected to the camera 240, and the audio data encoder 234 thereof is 
connected to the microphone 250. Accordingly, video data transmitted 
through the camera 240 and audio data transmitted through the microphone 

30 250 are also encoded so that the current appearance and voice of the 
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producer client 200 as well as video and audio data stored in the computer of 
the producer client 200 can be broadcasted in real time. The data 
compressed by the encoding unit 230 is transmitted to the broadcasting 
server 200 through the transmitting unit 260, 
5 FIG. 3 is a flowchart of a procedure in which a producer client 

produces a webcast according to the present invention. FIG. 3A is a 
diagram of an example of the picture of a webcast production site. FIG. 3B 
is a diagram of an example of an application for a broadcasting channel. FIG. 
3C is a diagram for explaining the functions of an exemplary broadcasting 

10 window. FIG. 3D is a diagram of an example of image capture. 

To perform webcasting, a producer client should prepare basic 
equipment necessary for broadcasting. For example, a Pentium II 200 MHz 
computer or superior one, USB video camera, high-speed communication 
network such as ADSL or cable, and various broadcasting materials such as 

15 CD, MP3, music video, conference materials, charts and photographs should 
be prepared. Here, a window picture or a moving picture can be captured 
and broadcasted even if a video camera is not prepared. 

After completing basic preparation for webcasting, in step S3 10, the 
producer client inputs the URL address (e.g., http://mystation.lycos.co.kr) of 

20 a site, which opens a broadcasting channel for a user, and applies for a 
broadcasting channel to commence webcasting. To apply for a 
broadcasting channel, an application should be appropriately made 
according to its form. For example, if the producer client clicks "Producing 
my own broadcasting" (i.e., contents located at an upper left portion) on the 

25 initial screen of a webcasting production site shown in FIG. 3A, an 
application for a broadcasting channel is displayed, as shown in FIG. 3B. 
The producer client fills the items on the application. When an "open/not 
open to the public" item is set to a "not open" and when a password is set, 
only users knowing the password are admitted to the producer client's 

30 broadcast. In a "limit in the number of viewers" item, a maximum for the 
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viewers of a channel to be opened is set. A broadcasting window size can 
be set to be large or small. The small size is 176 * 144, and the large size 
is 352 * 288. The large size is not suitable for swift motion. Accordingly, it 
is preferable to set a window size appropriate to the type of broadcasting 
5 materials. 

After completing the application for a broadcasting channel, in step 
S320, the producer client requests to open a broadcasting channel by 
clicking an "open" button. If the producer client's request for opening of a 
broadcasting channel is received, in step S330, a broadcasting server 

10 determines whether the producer client requests a broadcasting channel for 
the first time. If the request is the first one, in step S340, a client program 
for broadcasting (e.g., ActiveX) which is software necessary for producing a 
webcast according to the present invention is automatically installed. 

When installation of the broadcasting client is completed, in step S350, 

15 an initial screen is displayed, as shown in FIG. 3C. At the upper portion of 
the initial screen, a "broadcasting screen" on which video data generated by 
the producer client is displayed is located. Below the broadcasting screen, 
a "chatting window" on which the producer client and a viewer client can 
communicate character data to each other is located. Below the chatting 

20 window, various functional buttons are located. The functional buttons are 
a "Select Microphone" button for broadcasting the producer client's voice, a 
"Select PC Audio" button for broadcasting sound output from the producer 
client's computer such as Winamp, Media player or CD player, a "Start/End 
Image Capture" button for capturing an image to be broadcasted, a "End 

25 Broadcast" button for ending the broadcast, and a "Control Color of Chatting 
Letters" button for setting the color of the letters shown on the chatting 
window. In addition, a function of displaying the transmission rate of video 
broadcasted currently and a function of displaying the number of current 
viewers are included. When a web camera is used, images taken by the 

30 web camera are displayed on the broadcasting screen. When a web 
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camera is not used, an empty space is displayed on the broadcasting screen. 
When the right button of a mouse is clicked on a broadcasting window and 
then turning off video is selected, video is not displayed, but audio only is 
broadcasted. 

5 In step S360, an image taken by a web camera is broadcasted when 

the producer client uses the web camera, but the producer client clicks the 
"Start/End Image Capture" button on the broadcasting window to capture a 
desired image when not using a web camera or when intending to broadcast 
other broadcasting materials. When the "Start/End Image Capture" button 

10 is clicked once, an image is converted into a PC screen. The producer 
client moves a capture window to a portion to be broadcasted and start a 
capture broadcast. For example, as shown in FIG. 3D, when intending to 
capture a music video or a moving picture with a Windows Media Player, the 
producer client has only to move the capture window to a picture he/she 

15 wishes to broadcast. Similarly, a still picture can also be captured by 
bringing a still picture to the PC screen and moving the capture window to a 
portion to be broadcasted on the still picture. This capture function is 
brought about by a broadcasting client (e.g., ActiveX). The size of the 
capture window can be selected from a large one and a small one. When 

20 intending to broadcast album record jackets or still pictures while mainly 
broadcasting music instead of a moving picture, a transmission rate over a 
network can be efficiently used by periodically performing turning off and on 
video on the broadcasting window after capturing the desired portion of a 
picture. When only music is broadcasted, a necessary transmission rate is 

25 about 24 kbps. When both video and audio are broadcasted, a necessary 
transmission rate is about 100 kbps. 

When video or audio data to be broadcasted is completely captured, 
in step 370, an encoding unit (230 of FIG. 2) encodes the captured 
broadcasting data and transmits it to the broadcasting server (200 of FIG. 1) 

30 through a transmitting unit (260 of FIG. 2). 
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FIG. 4 is a diagram of the internal configuration of the broadcasting 
server 400 according to the present invention. The broadcasting server 400 
includes a web server 410, a connection controller 420, a database (D/B) 
430, a unit 440 and a gateway 450. The unit 440 includes a distribution 
5 main server processor 442 and distribution sub-server processors 444 and 
446. 

The web server 410 is connected to producer clients through the 
Internet, and its server name is registered in a domain name server. The 
web server 410 is server hardware through which general Internet users can 

10 search for information in the form of Uniform Resource Locator (URL). In 
order to smoothly manage a webcast production site according to the 
present invention, a web server program should be installed and executed. 
The web server 410 includes a server program, which is executed to process 
a information search request having a URL form transmitted from a producer 

15 client or a viewer client, and a processing program which supports 
server-client interaction to process an Internet user's request (e.g., an 
application for membership, request to open a broadcasting channel or 
request to participate in a broadcasting channel). For the server program, 
NCSA, CERN, Apache and JIGSAW which are servers for the Unix, IIS 

20 which is a server for the Windows NT, and WebSite which is a server for the 
Windows NT, Windows 95 and Windows 98 can be used. For the 
processing program, Common Gateway Interface (CGI), which is a 
standardized mutual information communication method, is usually used. 
Information is transmitted to the web server 410 according to a CGI format. 

25 An Internet user's request for information is appropriately translated 
according to the CGI format by a CGI program installed in the web server 
410. Therefore, the information transmitted to the web server 410 can be 
processed in response to the user's request In addition, the web server 
410 provides a broadcasting client program for producing a webcast to a 

30 producer client when the producer client requests to open a broadcasting 
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channel for the first time. 

The connection controller 420 is connected to the web server 410. 
The main function of the connection controller 420 is to connect a viewer 
client to a producer client through the unit 440. The connection controller 
5 420 searches the unit 440 for an empty channel in response to a producer 
client's request for opening of a channel and assigns the searched channel 
to the producer client. Besides, the connection controller 420 performs 
functions such as general management of broadcasting channels, monitoring 
of the unit 440, load balancing, log processing, remote management 

10 processing, and backup of channel information. 

The D/B 430 is connected to the connection controller 420 and stores 
various kinds of information on channels and groups (e.g., channel space 
information, information on the number of participants, and information on 
the interrelation between groups). The information on channels and groups 

15 is stored in the form of a transforming table. The D/B 430 extracts proper 
information in response to the request of the connection controller 420 and 
transmits it to the connection controller 420. 

The unit 440 is connected to the connection controller 420. The unit 
440 receives stream data that a producer client wishes to broadcast and 

20 assigns it to a channel. The unit 440 is composed of a plurality of groups 
(e.g., 50 groups), and each group can accommodate 10 users. Accordingly, 
500 users can participate in a single unit 440. The number of groups 
constituting the unit 440 varies with the capacity of a server. In this 
specification, the number of groups is set to 50. It is preferable to set the 

25 number of users accommodated by each group to 10 as a maximum. Each 
of the groups in the unit 440 can functions as the distribution main server 
processor 442 or the distribution sub-server processor 444 or 446. The 
function of each group is determined by the connection controller 420 when 
the groups practically participate in broadcasting. The distribution main 

30 server processor 442 transmits a broadcasting material produced by a 
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producer client to a viewer client participating in a relevant group. When 
linking a broadcasting material for a first group to another second group, the 
distribution sub-server processor 444 or 446 connects the first group to the 
second group and transmits the broadcasting material to a viewer client 
5 participating in the second group. In other words, the distribution main 
server processor 442 includes both a producer client and a viewer client, and 
the distribution sub-server processor 444 or 446 includes only a viewer client. 
When an excessive number of users want to participate in one group, the 
distribution sub-server processors 444 and 446 are necessary to broadcast 

10 the broadcasting contents of the group to excess personnel of viewer clients. 
The groups form a tree structure, and link information between the groups 
is managed by the connection controller 420. Each unit 440 periodically 
transmits its unit information (e.g., channel space information, information on 
the number of participants, and information on the interrelation between 

15 groups) to the connection controller 420 so that a producer client or a viewer 
client can access an optimal unit 440. 

The gateway 450 is connected to the distribution main server 
processor 442 and to the distribution sub-server processors 444 and 446. 
The gateway 450 connects each processor to a viewer client so that content 

20 broadcasted by a producer client can be transmitted to a relevant viewer 
client 

FIGS. 5A through 5E are flowcharts of information between a 
producer client and a broadcasting server. Reference characters P and C 
denote a producer client and a viewer client, respectively. WEB denotes a 
25 web server, CSM denotes a connection controller, UNIT denotes a unit, and 
D/B denotes a database. 

FIGS. 5A and 5B are flowcharts of information in a process of 
monitoring a broadcasting state. Periodicaiiy or when an event such as a 
request for opening of a channel occurs, in step (1), the web server makes 
30 an attempt at connection to the port No. 5000 of the CSM. When the 
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connection is successfully accomplished, the CSM extracts current 
broadcasting channel information from the D/B in step (2) and transmits it to 
the web server in step (3). Here, in step (4), a connection time limit for 
preventing frequent connection can be set according to the setup of the 
5 broadcasting server in order to reduce a load on the D/B. The connection 
time limit can be set, for example, in terms of seconds. 

FIG. 5C is a flowchart of information in a process of opening a 
channel and participating in broadcasting. When the producer client 
requests the web server to open a channel for broadcasting in step (1), the 

10 web server transmits relevant information to the CSM in step (2). The CSM 
extracts channel information from the D/B in step (3), assigns a unit for a 
channel broadcasting service in step (4), and transmits assigned unit 
information and the Internet Protocol (IP) address of the unit to the web 
server in step (5). In other words, after opening the channel, the producer 

15 client should sequentially access the web server, the CSM and the unit in 
order to participate in broadcasting. Next, the web server transmits 
assigned channel information and the IP address of the CSM to the producer 
client in step (6). The producer client transmits a channel number in which 
he/she will participate to the CSM in step (7). Thereafter, when the CSM 

20 transmits the assigned unit information to the producer client in step (8), the 
producer client accesses the assigned unit and commences broadcasting in 
step (9). 

FIGS. 5D and 5E are flowcharts of information in a process of 
managing a channel when terminating broadcasting. If the producer client 

25 requests the unit to terminate broadcasting in step (1), the unit reports the 
request to the CSM in step (2). Next, the CSM transmits a channel closing 
command to the unit in step (3). If viewer clients all withdraw from the 
broadcasting channel in step (4), the CSM transmits channel information to 
the D/B in step (5) to inform that the channel is empty, and transmits 

30 information on the channel to the web server in step (6). 
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A change in channel information can be known from a unit table and a 
D/B table. When a channel is opened, after the D/B table is set, the unit 
table is set. To the contrary, when a channel is closed, after the unit table is 
reset, the D/B table is reset. When a channel information update command 
5 is generated the moment a channel is opened, opening of the channel is 
recorded in the unit table but may not be recorded in the D/B table. A 
normal case and an abnormal case having errors will be described below. 

(1) Normal Case 

1) A producer client requests to open a channel. 

10 2) A CSM reads channel information from a D/B and determines 

a channel to be assigned (it is assumed that a channel No. 3 is assigned) 

3) The channel No. 3 is set in a D/B table. 

4) A command to open the channel No. 3 is transmitted to a unit. 

5) The channel No. 3 is set in a unit table. 

15 6) A unit address and a channel number are transmitted to the 

producer client. 

(2) Case where an Error Occurs (Case where a Web Server Updates 
CSM Information between the above steps 3) and 5)) 

20 1) 1) A producer client requests to open a channel. 

2) A CSM reads channel information from a D/B and determines 
a channel to be assigned (it is assumed that a channel No. 3 is assigned) 

3) The channel No. 3 is set in a D/B table. 

4) A web server requests information from a unit. 
25 5) Unit table information is transmitted. 

6) Since the channel No. 3 is empty according to a unit table, the 
channel No. 3 is reset in the D/B table. 

7) A command to open the channel No. 3 is transmitted to a unit. 

8) The channel No. 3 is set in the unit table. 



30 
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In other words, when an error occurs, the channel No. 3 is reset in the 
D/B table but is set in the unit table. 

Such an error occurs because two or more different demons or scripts 
operate in a web server. This problem can be overcome by providing a 
5 reset count for a D/B table. In other words, the D/B table is designed such 
that a channel is reset when a predetermined number has been counted or 
when a predetermined time has elapsed after the channel is set. For 
example, after setting a channel, a time when the command is carried out is 
recorded, and the channel is not reset if at least 30 seconds does not 

10 elapsed. Such a function can be implemented in a web server or a D/B. In 
a web server, the function can be implemented by reading a time before 
resetting a D/B to obtain a time difference and determining whether to reset 
or not based on the time difference. In a D/B, the function can be 
implemented by refusing a reset command for a predetermined time since 

15 generation of a latest setting command. 

A problem in making a unique channel may occur when two or more 
web servers are managed. In other words, there may be a case where two 
web servers nearly simultaneously access a D/B, search for the same empty 
channel and command to open the same channel. Although the second 

20 command is ignored by a CSM, such a problem can be overcome by reading 
a channel number from a D/B using a sequence command or record lock 
function and preventing another web server from accessing a channel table 
while a new channel is assigned. 

FIG. 6 is a detailed diagram of the viewer client 600 according to the 

25 present invention. The viewer client 600 includes a receiving unit 610, a 
decoding unit 620, a data reproduction unit 630, a monitor 640, and a 
speaker 650. The decoding unit 620 includes a video decoder 622 and an 
audio decoder 624. The data reproduction unit 630 includes a moving 
picture displayer 632, a still picture displayer 634, and an audio player 636. 

30 The receiving unit 610 receives video and audio stream data 
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transmitted from the gateway 450 of the broadcasting server 400 and 
transfers the received video and audio stream data to the decoding unit 620. 

The decoding unit 620 is connected to the receiving unit 610 and decodes 
the video and audio stream data received from the receiving unit 610. 
5 Since the video and audio stream data transmitted from the gateway 450 of 
the broadcasting server 400 has been encoded, the video and audio stream 
data should be restored to original data. Here, the video stream data is 
decoded by the video decoder 622, and the audio stream data is decoded by 
the audio decoder 624. The data reproduction unit 630 is connected to the 

10 decoding unit 620. The moving picture displayer 632 and the still picture 
displayer 634 are connected to the video decoder 622, and the audio player 
636 is connected to the audio decoder 624. The data reproduction unit 630 
divides the screen of the viewer client 600 into a plurality of sections, display 
a moving picture in one section and a still picture in another section, and 

15 allows broadcasting participants to communicate through text chatting in still 
another section. Accordingly, viewers can view all types of broadcasting 
contents with only the viewer client 600, regardless of the type of data input 
by a producer. The video data reproduced by the moving picture displayer 
632 and the still picture displayer 634 is displayed through the computer 

20 monitor 640 of the viewer client 600. The audio data reproduced by the 
audio player 636 is output through the speaker 650. 

FIG. 7 is a flowchart of processing for channel management and 
broadcasting resource management. Once a viewer client requests 
participation in a broadcasting channel, in step S710, a CSM keeps the 

25 viewer client waiting for connection before permitting access to the channel. 
In step S720, the CSM determines whether the channel requested by the 
viewer client is under broadcasting at present. If it is determined that the 
channel is under broadcasting, in step S730, the CSM determines whether 
allowance for participation in the channel is available. Relevant channel 

30 information can be searched for using the D/B 430 of FIG. 4. If it is 
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determined that the allowance is not available, in step S740, it is determined 
whether a group within a unit including the channel can be extended. If it is 
determined that the group can be extended, in step S750, the group is linked 
to another group, thereby extending a service of the channel. If it is 
5 determined that the channel requested by the viewer client is not under 
broadcasting at present in the step S720, or if it is determined that the group 
cannot be extended in the step S740, the access to the channel requested 
by the viewer client is refused, and the process returns to the step S710, in 
step S760 to repeat the above process. If it is determined that the 

10 allowance for participation in the channel is available in the step S730, or if 
the service of the channel is extended in the step S750, an available unit or 
group is assigned for the viewer client through load balancing in step S770, 
and the process turns to the step S710. 

FIG. 8 is a flowchart of processing for group management. As the 

15 number of channels increases, and as the number of participants in each 
channel increases, more resources (i.e., groups in each unit) for 
broadcasting are used. It is necessary to examine these resources using 
the resource release algorithm of a CSM at regular time intervals to 
determine whether they are in use or not and to release resources not in use 

20 so that the resources not in used can be assigned to another channel. For 
this, in step S810, the CSM searches all groups in each unit. The CSM 
searches a list of the resources of a relevant channel in step S820, and 
determines whether a broadcasting participant (i.e., a producer client or a 
viewer client) exists in the last group of the channel in step S830. If it is 

25 determined that no participant exists, in step S840, the previous group linked 
to the last group is searched to determine whether the number of participants 
currently accommodated by the previous group is smaller than the 
predetermined maximum number (e.g., 10) of participants. If it is 
determined that the number of participants of the previous group is smaller 

30 than the predetermined maximum number of participants, in step S850, the 
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last group is removed from the channel resource list, and the process ends. 
If it is determined that a participant exists in the last group in the step S830, 
or if it is determined that there is no more allowance for a participant in the 
previous group in the step S840, the process ends without removing the last 
5 group from the channel resource list. In other words, when the last group of 
the resources serving one channel is empty and the previous group has 
allowances so that a few more participants can be admitted for a 
predetermined period, it is preferable to remove the last group from the 
channel resource list in order to allow the last group to serve another group. 

10 

Industrial Applicability 

When a distributed webcasting system and method according to the 
present invention are widely used in the Internet, anyone can provide a 
broadcasting program produced by himself/herself for numerous persons 

15 through the Internet. A webcasting system according to the present 
invention can be applied to a lecturing system for education, a securities 
presentation broadcasting system, a private broadcasting system for an 
association of like-minded persons (e.g., a poetry-lovers association, a 
music-lovers association, or a film-lovers association), a webcasting station 

20 in which broadcasting is accomplished by participation of many persons and 
so on. For example, present one-way on-line lecturing system can be 
developed into an interactive lecturing system between a lecturer and a 
learner. In the case of an on-line auction system, which mainly depends 
upon a text at present, an auctioneer can show an article in real time through 

25 broadcasting, and the auctioneer and a bidder can interact with each other 
during the auction. In the case of on-line shopping, a seller can do 
marketing similar to cable TV shopping in real time on the Internet. In 
addition, according to the present invention, anyone can realize any type of 
broadcasting performed through over-the-air broadcasting and cable casting 

30 at a low cost by constructing a broadcasting station on the Internet. 
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The above embodiments of the present invention should be construed 
in descriptive sense only and not for purposes of limitation. It will be apparent 
to one of ordinary skill in the art that modifications of the described 
embodiments may be made without departing from the spirit and scope of 
5 the invention. For example, the appearances and structures of the 
members shown in the embodiments can be modified. The present 
invention can also be widely applied to other fields. 
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What is claimed is: 

1 . A webcasting method for broadcasting multimedia information 
such as audio, video, character and image produced by a producer client to 
a viewer client through a high-speed communication network, the method 

5 comprising the steps of: 

a) requesting opening of a broadcasting channel, capturing data to 
be broadcasted when the broadcasting channel is opened, encoding the 
captured broadcasting data, and transmitting the encoded broadcasting 
data to a broadcasting server; and 

10 b) searching all channels to assign an empty channel to the producer 

client in response to the request of the producer client for opening of a 
broadcasting channel, linking the viewer client to the channel in response to 
the viewer client's request for participation in the channel, receiving the 
broadcasting data, and transmitting the broadcasting data to the viewer 

15 client through the channel in the form of streams. 

2. The webcasting method of claim 1, wherein the step a) 
comprises the steps of: 

a1) filling in an application for a broadcasting channel to 
20 request opening of a broadcasting channel; 

a2) determining whether the request for opening of a 
broadcasting channel is the first; 

a3) automatically installing a broadcasting client program 
necessary for broadcasting when the request is the first; and 
25 a4) capturing the broadcasting data, encoding the captured 

broadcasting data, and transmitting the encoded broadcasting data to the 
broadcasting server. 

3. The webcasting method of claim 1, wherein the step b) 
30 comprises the steps of: 
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b1) receiving channel information from a unit managing 
channels as a whole and storing the channel information 

b2) searching the stored channel information when the 
producer client's request for opening of a broadcasting channel is received 
5 and then assigning an empty channel to the producer client; 

b3) checking the number of participants in a channel 
requested when the viewer client's request for participation in the channel is 
received, linking the viewer client to the requested channel when the 
number of current participants is smaller than the maximum number of 
10 participants, and extending the channel to link the viewer client to the 
extended channel when the number of current participants is the same as 
the maximum number of participants; and 

b4) connecting the producer client to the viewer client through 
the assigned channel and broadcasting the broadcasting data produced by 
15 the producer client to the viewer client. 

4. The webcasting method of claim 1, wherein the speed 
communication network is one selected among a private line including T1, 
T2 and T3, a cable communication network, an asymmetric digital 

20 subscriber line (ADSL), an integrated services digital network (ISDN) and a 
public switched telephone network (PSTN). 

5, The webcasting method of claim 1, wherein the broadcasting 
data comprises video data, audio data and text data. 

25 

6. The webcasting method of claim 2, wherein the 
application for a broadcasting channel in the step a1) comprises items of 
applicant's name, title of broadcast, open/not open to the public, limit in the 
number of viewers, broadcasting window size, and description of broadcast 
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7. The webcasting method of claim 2, wherein in the step 
a4), the broadcasting data is captured using the broadcasting client 
program, video data input through a camera or audio data input through a 
microphone is directly broadcasted, and moving picture data, still picture 

5 data or audio data stored in the producer client's computer is captured and 
broadcasted. 

8. The webcasting method of claim 2, wherein in the step 
a4), the captured broadcasting data is encoded according to one method 

10 selected from MPEG, H.263 and H.26L. 

9. The webcasting method of claim 3, wherein the step b) 
further comprises the step of b5) searching a list of the resources of the 
extended channel, checking the number of current participants in a last 

15 channel resource among a plurality of channel resources linked to one 
another, and removing the last channel resource from the channel resource 
list when there is no participant in the last channel resource and there is 
allowance for a few participants in the previous channel resource linked to 
the last channel resource. 

20 

10. The webcasting method of claim 3, wherein the unit is 
composed of groups, and the channel is composed of more than one 
group. 

25 11. The webcasting method of claim 3, wherein the 

channel information stored in the step b1) is periodically received from the 
unit and updated. 

12. A webcasting system for broadcasting multimedia information 
30 such as audio, video, character and image produced by a producer client to 
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a viewer client through a high-speed communication network, the system 
comprising: 

a producer client for requesting opening of a broadcasting channel 
by making an application for a broadcasting channel, capturing data to be 
5 broadcasted when the broadcasting channel is opened, encoding the 
captured broadcasting data, and transmitting the encoded broadcasting 
data; 

a broadcasting server connected to the producer client through the 
high-speed communication network, the broadcasting server searching all 

10 channels to assign an empty channel to the producer client in response to 
the request of the producer client for opening of a broadcasting channel, 
managing the channel, updating and storing new channel information, 
receiving the broadcasting data transmitted from the producer client, 
dividing the broadcasting data into a plurality of streams, and transmitting 

15 the streams through the assigned channel; and 

a viewer client connected to the broadcasting server through the 
high-speed communication network, the viewer client sending a request for 
participation in broadcasting to the broadcasting server, decoding the 
broadcasting data received from the broadcasting server to recover original 

20 data, and reproducing the original data to view it. 



13. The webcasting system of claim 12, wherein the 
producer client comprises: 

a data generation unit comprising a moving picture player for 
25 reproducing moving picture data, a window screen and an application 
program for reproducing a still picture, and an audio player for reproducing 
audio data, the data generation unit generating video stream data and 
audio stream data which will be broadcasted; 

a data capture unit comprising a moving picture data capture 
30 device for capturing moving picture data, a still picture data capture device 
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for capturing still picture data, and an audio data capture device for 
capturing audio data, the data capture unit being connected to the data 
generation unit and capturing the video stream data and audio stream data 
generated from the data generation unit; 
5 an encoding unit comprising a video data encoder for 

compressing video data and an audio data encoder for compressing audio 
data, the encoding unit being connected to the data capture unit and 
compressing the video and audio data captured by the data capture unit to 
easily transmit the data; and 
10 a transmitting unit for transmitting the data compressed by the 

encoding unit to the broadcasting server, the transmitting unit being 
connected to the encoding unit. 

14. The webcasting system of claim 12, wherein the 
15 high-speed communication network is one selected among a private line 
including T1, T2 and T3, a cable communication network, an asymmetric 
digital subscriber line (ADSL), an integrated services digital network (ISDN) 
and a public switched telephone network (PSTN). 

20 15. The webcasting system of claim 12, wherein the broadcasting 

data comprises video data, audio data and text data. 

16. The webcasting system of claim 12, wherein the 
application for a broadcasting channel comprises items of applicant's name, 

25 title of broadcast, open/not open to the public, limit in the number of viewers, 
broadcasting window size, and description of broadcast. 

17. The webcasting system of claim 13, further comprising: 
a camera for inputting data of a current image of the producer client; 

30 and 
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a microphone for capturing the voice of the producer client. 

18. The webcasting system of claim 13, wherein the 
encoding unit uses one compressing method selected from MPEG, H.263 

5 and H.26L. 

19. The webcasting system of claim 13, wherein the data 
capture unit performs a capture operation using a broadcasting client 
program provided from the broadcasting server, and captures and 

10 broadcasts not only video data input through a camera or audio data input 
through a microphone but also moving picture data, still picture data or 
audio data stored in the producer client's computer. 

20. The webcasting system of claim 17, wherein the 
15 camera is one selected among web camera, Closed Circuit Television 

(CCTV), Betacam, digital video camera and camcoder. 

21. The webcasting system of claim 12, wherein the 
broadcasting server comprises: 

20 a web server connected to the producer client and the viewer 

client through the high-speed communication network, the web server 
comprising a server program for processing an information search request 
having a Uniform Resource Locator (URL) form transmitted from the 
producer client or the viewer client and a processing program for supporting 

25 server-client interaction to process an Internet user's request, the web 
server providing a broadcasting client program necessary for producing a 
webcast to the producer client when receiving the producer client's request 
for opening of a broadcasting channel; 

a connection controller connected to the web server, the 

30 connection controller searching for and assigning an empty channel in a 
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unit in response to the producer client's request for opening of a channel, 
linking the viewer client to a channel in response to the viewer client's 
request for participation in the channel, and performing functions such as 
general management of broadcasting channels, unit monitoring, load 
5 balancing, log processing, remote management processing, and backup of 
channel information; 

a database connected to the connection controller, the 
database storing information on channels and groups; 

a unit connected to the connection controller, the unit 
10 receiving the broadcasting data that the producer client wish to broadcast, 
assigning a channel for the data, collecting information on each channel, 
and transmitting the information to the connection controller; and 

a gateway connected to the unit, the gateway transmitting the 
broadcasting data received through the unit to the viewer client. 

15 

22. The webcasting system of claim 21, wherein the unit is 
composed a plurality of groups and periodically transmits the channel 
information to the connection controller, and each group is a distribution 
main server processor including both the producer client and the viewer 

20 client or a distribution sub-server processor including only the viewer client. 

23. The webcasting system of claim 22, wherein the 
distribution sub-server processor transmits personnel information of each 
linked channel to the connection controller, and the connection controller 

25 searches a list of the resources of an extended channel, checks the number 
of current participants in a last channel resource among a plurality of 
channel resources linked to one another, and removes the last channel 
resource from the channel resource list when there is no participant in the 
last channel resource and there is allowance for a few participants in the 

30 previous channel resource linked to the last channel resource. 
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24. The webcasting system of claim 21 or 22, wherein the 
unit is composed of groups, and the channel is composed of more than one 
group. 

5 

25. The webcasting system of claim 21, wherein the 
information on channels and groups stored in the database comprises 
channel space information, information on the number of participants, and 
information on the interrelation between groups, and the information on 

10 channels and groups is stored in the form of a transforming table. 
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